Acute myeloid leukaemia blast cells with a tyrosine kinase domain mutation of FLT3 are less sensitive to lestaurtinib than those with a FLT3 internal tandem duplication.
FLT3 tyrosine kinase domain mutations (FLT3/TKDs) are associated with a favourable prognosis in acute myeloid leukaemia (AML), unlike FLT3 internal tandem duplications (FLT3/ITDs) that have a poor prognosis. Whilst FLT3/ITD+ cells are more susceptible to the cytotoxic effects of FLT3 inhibitors than wild type (WT) cells, the sensitivity of FLT3/TKD+ cells to therapeutic agents is unclear, as is the importance of the mutant level. We therefore studied the effect of cytarabine and the FLT3 inhibitor lestaurtinib, either alone or in combination, on in vitro survival of blast cells from 36 cases of AML (14 FLT3/WT, 11 FLT3/ITD+ and 11 FLT3/TKD+). All three groups showed similar sensitivity to the cytotoxic effects of cytarabine but FLT3/ITD mutant level was inversely correlated with cytarabine cytotoxicity (P = 0.04) whereas FLT3/TKD mutant level had no impact. FLT3/TKD+ cells showed a similar response to lestaurtinib as FLT3/WT cells, whereas FLT3/ITD+ cells were more sensitive (P = 0.004). There was no correlation between mutant level and lestaurtinib sensitivity for either FLT3/ITD+ or FLT3/TKD+ cells. Synergistic cytotoxicity of lestaurtinib plus cytarabine was demonstrated in all three groups. These results suggest that FLT3/TKD+ and FLT3/WT cases should not be differentiated when considering patients for treatment with FLT3 inhibitors.